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Figure 1. Definition for radius of curvature used in this report
P _,P and P, are three adjacent points oil i Curve C. The distance 's front P to P' cquals Ow,

lance from P to P,. Perpendicular bisectors of these two chords ineet at it point 0. The, radlu,

curvature for the curve C ait the p)oint P iS do~fined as the distance, from 0 to P Il t~he limit ,
approaches zero.
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PI

A C
Figure 2. Generalization of a well-known geometrical result.

AC is a diameter of a circle with arc APC. P is an arbitrary point on the circumference of the circle
and if v, and v, go from P to A and from P to C then a well-known geometrical result asserts that
the vectors v, and v are orthogonal and this enables the radius of the circle to be readily computed
in terms of ,v, 'and ' : . In paragraph 10, a formula for the radius of the circle is found when v,
and v, are vectors from P to arbitrary points on the circumference of the circle, and in section 12
the results of paragraph 10 are specialized to the case where v, v .
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A
Figure 3. Measuring railroad track horizontal radius of curvature.

AD represents a top view of a railraod track section. Points B, P, anid C are point on the track

(mrounted on wheels) which can move. BP and PC represent rigid rods of equal length v I oined

at P so that they can rotate about a vertical axis through P. Then, the horizontal radius of curvature

is determined by v, and the angle between the vectors v( and v-.
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Figure 4. The proper banking for a level curved road.

P represents the center of mass of an automobile moving with speed v perpendicular to the plane

of the paper. AB represents a road surface banked at an angle 0 with respect to the horizontal

AC. The road is curved with radius of curvature p. The net effective force acting on the automobile

has two components: a vertical component mg and a horizontal component mv /p.. The diagram

shows that when the condition tan v) /(pg) is satisfied that the effective force acting on the

automobile is perpendicular to the road surface.
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Figure 5. Device for measuring optimum automobile speed on a banked, curved road.

The device can determine the speed of an automobile such that the effective force acting oil et witl

be perpendicular to the road surface.
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Figure 6. Principle of navigation system using radius of curvature.

By knowing the radius of curvature pAt) and the speed vU) for all time anid the initial angle .,. the

angle .is known for all time (see paragraph 11). Knowing 00t and (. W the x and y components

of velocity are known for all time as the figure above show. By numerically integrating v,(t) and1(

v (tW the position of the vehicle is known for all time.
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Figure 7. 1he sign for radius of curvature.
If one imagines a vehicle travelling along a curve, those points where the steering wheel is turned

toward the left correspond to positive radius of curvature while those points where the steerinq

wheel is turned toward the right correspond to negative radius of curvature. The reason for this

is that in counter-clockwise motion s and 0 increase together while for clockwise motion increasing

s is associated with decreasing
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